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PROBLEM TO BE SOLVED: To enable recognition of a measurement 
value corresponding to a correct wheel position and an alarm by making 
a specific wireless signal correspond to a wheel placed adjacently to a 
reception antenna providing the maximum radio wave intensity value 
during a specific time interval. 

SOLUTION: Four reception antennas A to N for example placed 
adjacently to respective wheels such as wheel rims are connected to a 
sum multiple node S via connection lines 5 to 8 with transistors 19 to 22 
functioning as switches inserted. The sum multiple node S is coupled to 
a receiver 15 via a filter 14. The receiver 15 not only demodulates 
received signals but also senses radio wave intensity applied to the sum 
multiple node S in a specific time interval for inputting via an ADD- 
converter 16 to a microcomputer 18. The microcomputer 18 makes a 
specific wireless signal correspond to a wheel placed adjacently to a 
reception signal providing the maximum radio wave intensity during the 
specific time interval to identify the wheel. 
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* NOTICES * 

apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the inflation pressure monitoring apparatus for the car which has two or more wheels equipped with a 
pneumatic tire — it is - signal generation equipment; which gives the pneumatic pressure in the pneumatic tire, 
the electric pressure signal corresponding to [ sense tire temperature additionally and ] said pneumatic pressure, 
and the electric temperature signal corresponding to [ when it corresponds ] said tire temperature in each wheel 

- Each receiving antenna which adjoined each corresponding wheel and was applied to the structure of a car 
fixed (A, B, C...N); 

- A transmitting means to generate at least the radio signal which consists of a control signal corresponding to 
said electric pressure signal, and a control signal corresponding to [ when it corresponds ] said electric 
temperature signal in order to carry out remote transmission to said each receiving antenna in each wheel; 

- the inflation-pressure monitoring apparatus which is a central assessment means for evaluating said radio 
signal in said car, and consists of central assessment means [ for giving the information about the situation of 
each tire to the operator of said car ]; — it is - what is connected through a path cord (a, b, c.n) with all said 
receiving antennas (A, B, C.N) respectively separate from the single receiving means combined with said central 
assessment equipment — it is — ; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving means the 
receiving antenna with which many [ one selected receiving antenna or ] were chosen for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and sorts out the 
specific receiving antenna which gives the maximum of the radio field intensity of the radio signal received 
between said specific time intervals.; 

- It is the inflation pressure monitoring apparatus characterized by being what becomes that a central 
assessment means matched with the specific wheel which adjoined said specific receiving antenna which gives 
the maximum of the radio field intensity of the radio signal received between said specific time intervals in the 
specific radio signal, and has been arranged in this way. 

[Claim 2] It is the inflation pressure monitoring apparatus according to claim 1 designed so that said radio signals 
are a harmonic ringing and a RF signal modulated at least by the control signal and the digital signal which 
consists of identification code or a signal, and/or a check digit further additionally at least, said receiving 
antenna (A, B, C...N) and said receiving means may be designed so that said RF signal may be received, and said 
central assessment equipment can evaluate said digital signal. 

[Claim 3] Sorting of a specific receiving antenna (A, B, C...N) which gives assessment of the signal strength 
sensed by said receiving means and the maximum of signal strength is an inflation pressure monitoring apparatus 
according to claim 2 which is what is made by said harmonic ringing. 

[Claim 4] It is the inflation pressure monitoring apparatus according to claim 1 which is what each change means 
is inserted in each path cord (a, b, c...n) f and drives said change means by said multiplexer circuit the time- 
control multiplexer method. 

[Claim 5] Said multiplexer circuit is an inflation pressure monitoring apparatus according to claim 4 which is what 
merely maintains two change means to an ON state, and converts many change means or all change means into 
coincidence at an ON state only one single change means or while receiving said the radio signal, and is 
maintained after that in the predetermined time interval which receives a radio signal. 

[Claim 6] Said multiplexer circuit converts many change means or all change means into an ON state, before 
receiving - radio signal. - In time amount until the antenna which it is, and evaluates the synchronizing signal and 
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gives the strongest RF signal after a radio signal reaches is determined While changing one after another 
continuous y. converting a means into an OFF state and receiving the control signal of said the radio signal 
continuously after an appropriate time [ - ] The inflation pressure monitoring apparatus according to cla.m 5 
wh.ch converts many change means or all change means into an ON state in order to carry out multi-pass 
reception of this control signal with many receiving antennas (A, B C N) 

[Claim 7] In time amount until the antenna which it is and gives the strongest RF signal is determined while said 
multiplexer crcuit rece.ves the synchronizing signal of - radio signal Only one single change means or a two free 

accofdinTtTH S "TTu Z ON T" - an0ther " ™ e <> ressure monitoring apparatus 

according to claim 5 wh.ch converts many change means or all change means into an ON state in order to carry 
out multi-pass reception of this control signal with many receiving antennas (A. B, C...N) while receiving the 
control signal of said that radio signal continuously after that. ece.v.ng tne 

conStfof diode^ 086 m6anS " inflati ° n Pr6SSUre monit ° ring a PP a ratus according to claim 4 which is what 

co^t?ofatrats a isSr meanS '* PreSSWe monitorin g apparatus according to claim 4 which is what 

wTthThilmml; ^ b '/;cV S "u in , flati0n PreSSUre monitorin e apparatus according to claim 4 combined 
with the common sum major node (S) in the latter part of each change means 

LCIaim 1 1] For the signal strength formed in a sum major node (S). the signal strength which is sent to a 

ri^m h eanS , I* ♦ T- , S3id receiving means is the Nation Pressure monitoring apparatus according to 
da m 1 0 changed into a digital signal on the strength by the analog-digital converter 

eoullln cnn^V 0 ^ n<,d ? ^ ^ Said receiving means ' said cen tral assessment 

equipment consists of a microprocessor and a multiplexer circuit, and is the following functions. : - Each antenna 

hv tL " 1 ? S ° anned °™ 3 an ° ther the Signa ' Strength shown in a s P ecific receiving antenna (A, B, C N) 
by the multiplexer circuit by the time-control multiplexer method, respectively • 

Supposing the signal strength which deserves being received is shown in a certain specific receiving antenna 
this specific receiving antenna (for example. A) will be chosen ; antenna, 

data to?™* meanS ^ C ° nneCted t0 ° ne ° f other re maining antennas (A, B, C ... or N), synchronizing with each 
applied^ maj ° r (S) ' RF ° UtPUt fr ° m tW ° receiving ant ennas (for example, A+B) supplied simultaneously is 
^ignl! tS^^C^T^ (A " B) giV6S the maXimUm Signa ' Strength b ^ the —P a -on of 

fo^rngbitTadig! CeiVing ant6nna ^ ° r B) an ° N ^ maint3ined 38 3 S6,eCted r6Ceiving antenna in the 

- The above process is an inflation pressure monitoring apparatus according to claim 1 which is what 
demonstrates the function in which the specific receiving antenna which is repeated about the remaining 
receiving antenna (C...N) and gives the maximum signal strength is sorted out eventually 

consists of abltTl h rbits ng Sig " al " ™ inflati ° n Pr6SSUre m ° nit ° ring a PP ara tus according to claim 2 which 
[Claim 14] the multi-pass receiver used for an inflation pressure monitoring apparatus according to claim 1 - it 
s - two or more receiving antennas (A, B, C...N) which adjoin each transit wheel at least, are arranged fixed at 
the structure of a car, and correspond to each specific wheel, respectively — having — 

Innt a " T eiVing ant6nnaS (A ' B ' °- N) are connected thr °^h the path cord (a, b. c.n) respectively separate 
from a single receiving means.; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving means the 
receding antenna with which many [ one selected receiving antenna or ] were chosen for every time interval ■ 

Further, said receiving means senses the radio field intensity of each specific radio signal, and sorts out the 
specific receiving antenna which gives the maximum of the radio field intensity of the radio signal received 
between said specific time intervals.; 

- The multi-pass receiver with which said central assessment means is characterized by being that which makes 
it possible to match with the specific wheel which adjoined said specific receiving antenna which gives the 
maximum of the radio field intensity of the radio signal received between said specific time intervals in the 
specific radio signal, and has been arranged in this way. 

[Claim 1 5] It is the multi-pass receiver according to claim 1 4 designed so that radio signals are a harmonic 
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ringing and a RF signal modulated at least by the control signal and the digital signal which consists of 
identification code or a signal, and/or a check digit further additionally at least, a receiving antenna (A, B, C...N) 
and a receiving means may be designed so that said RF signal may be received, and central assessment 
equipment can evaluate said digital signal. 

[Claim 16] Sorting of a specific receiving antenna (A, B, C...N) which gives assessment of the signal strength 
sensed by the receiving means and the maximum of signal strength is a multi-pass receiver according to claim 
15 which is what is made by said harmonic ringing. 

[Claim 17] It is the multi-pass receiver according to claim 14 which is what each change means is inserted in 
each path cord (a, b, c...n), and drives said change means by said multiplexer circuit the time-control multiplexer 
method. 

[Claim 18] Said multiplexer circuit is a multi-pass receiver according to claim 17 which is what merely maintains 
two change means to an ON state, and converts many change means or all change means into coincidence at an 
ON state only one single change means or while receiving said the radio signal, and is maintained after that in 
the predetermined time interval which receives a radio signal. 

[Claim 19] Said multiplexer circuit converts many change means or all change means into an ON state, before 
receiving - radio signal.; 

- After a radio signal reaches, in time amount until the antenna which it is, and evaluates the synchronizing 
signal and gives the strongest RF signal is determined, change one after another continuously and convert a 
means into an OFF state.; 

- The multi-pass receiver according to claim 18 which converts many change means or all change means into an 
ON state in order to carry out multi-pass reception of this control signal with many receiving antennas (A, B, 
C...N) while receiving the control signal of said that radio signal continuously after an appropriate time. 

[Claim 20] In time amount until the antenna which it is and gives the strongest RF signal is determined while a 
multiplexer circuit receives the synchronizing signal of - radio signal Only one single change means or a two free 
change means is converted into an ON state one after another. - The multi-pass receiver according to claim 18 
which converts many change means or all change means into an ON state in order to carry out multi-pass 
reception of this control signal with many receiving antennas (A, B, C...N) while receiving the control signal of 
said that radio signal continuously after that. 

[Claim 21] Each change means is a multi-pass receiver according to claim 17 which is what consists of diode. 
[Claim 22] Each change means is a multi-pass receiver according to claim 17 which is what consists of a 
transistor. 

[Claim 23] Each path cord (a, b, c...n) is a multi-pass receiver according to claim 17 combined with the common 
sum major node (S) in the latter part of each change means. 

[Claim 24] For the signal strength formed in a sum major node (S) t the signal strength which is sent to a 
receiving means and shown in said receiving means is the multi-pass receiver according to claim 23 changed 
into a digital signal on the strength by the analog-digital converter. 

[Claim 25] In addition to the sum major node (S) which results in said receiving means, said central assessment 
equipment consists of a microprocessor and a multiplexer circuit, and is the following functions. : - Each antenna 
(A, B, C...N) is scanned one after another in the signal strength shown in a specific receiving antenna (A, B, C...N) 
by the multiplexer circuit by the time-control multiplexer method, respectively.; 

- Supposing the signal strength which deserves being received is shown in a certain specific receiving antenna, 
this specific receiving antenna (for example, A) will be chosen.; 

- A receiving means is connected to one of other remaining antennas (A, B, C ... or N), synchronizing with each 
data bit.; 

- In a sum major node (S) t RF output from two receiving antennas (for example, A+B) supplied simultaneously is 
applied.; 

- It is determined which receiving antenna (A or B) gives the maximum signal strength by the comparison of 
signal strength ("A" and ("A+B")).; 

- A more powerful receiving antenna (A or B) has an ON state maintained as a selected receiving antenna in the 
following bit spacing.; 

- The above process is a multi-pass receiver according to claim 14 which is what demonstrates the function in 
which the specific receiving antenna which is repeated about the remaining receiving antenna (C...N) and gives 
the maximum signal strength is sorted out eventually. 

[Claim 26] A synchronizing signal is a multi-pass receiver according to claim 15 which consists of about 8-16 
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fciaim 27] A receiving means is a multi-pass receiver according to claim 1 4 each of these receiving antennas of 
whose are things corresponding to [ consist of four receiving antennas (... A. B. C N). and ] one trans* wheel 



of an automobile 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inflation pressure monitoring apparatus which consists of 
each signal generation equipment in each wheel, each receiving antenna for every wheel, each transmitting 
means for carrying out remote transmission of the radio signal to the above-mentioned receiving antenna in 
each wheel, and a central assessment means for evaluating the radio signal concerned in order to give a car 
operator the information about the situation of each tire. 

[0002] Furthermore, this invention relates to the multi-pass receiver especially 4-fold receiver, or 5-fold 
receiver for such an inflation pressure monitoring apparatus. The inflation pressure monitoring apparatus 
concerning this invention is used about the car for land and aircraft by which many pneumatic tires are applied, 
and it deals in it. Preferably, this inflation pressure monitoring apparatus is used as equipment of an acting-as 
monitor of tire internal pressure of automatic transportation, such as automobile, truck, and bus, sake, and it 
deals in it. 

[0003] Although the case where the inflation pressure monitoring apparatus concerning this invention is 
hereafter applied to the automobile by which it is equipped with four tires which acted as the monitor is 
explained, as for the inflation pressure monitoring apparatus concerning this invention, application is not limited 
only to such an automobile. Furthermore, according to a request, it acts as the monitor also of the pneumatic 
pressure in a reserve wheel. 
[0004] 

[Description of the Prior Art] The inflation pressure monitoring apparatus of a type which was described above 
is indicated by reference DE-C No. 3930479 [ two to ]. According to this reference, the receiver according to 
individual accompanies each wheel possessing a sending set. Typically, each receiver is constituted by the 
ferrite rod which has a receiving antenna and a well-known receiving circuit. The power which a receiving circuit 
needs is supplied from the power supply system of a car. The above-mentioned receiving circuit consists of an 
output unit connected with the display laid in the instrument panel of a car etc. by the path cord. The above- 
mentioned display includes the weighting network which matches the signal pulse given from a certain specific 
transmission/receiving means with the corresponding wheel display. 

[0005] According to the well-known inflation pressure monitoring apparatus, the sending set in a wheel and the 
corresponding receiving antenna which has a receiving circuit are only connected by this receiving antenna 
arranged [ as opposed to / only / the wheel which acts as a monitor ] specially. In practice, it is found out that 
this mere connection is often insufficient. The sending set is arranged at the wheel to rotate and is often 
interrupted with a wheel rim and the wall of a pneumatic tire. The revolution of a wheel is ****** also about the 
imperfection of a receive state. The deletion deletion of the signal is carried out by the signal dissipation and/or 
the echo of a receiving antenna in an installation. Furthermore, the high signal strength it is not only received by 
the response antenna with which the radio signal generated with the sending set adjoins dependability **** 
signal transduction directly, but received by other receiving antennas installed in the car is required. Moreover, a 
large amount of costs start equipping the perfect receiving set corresponding to each wheel. 
[0006] Reference DE-C No. 3605097 [ two to ] is related with the equipment for the decision of the value in the 
traveller of a car, especially an airplane measured in that wheel how many sets. About a large-sized airplane, the 
die length of the path cord which connects between the central processing units estimated as the sensor 
installed in the wheel must be set to 30m or more, therefore, if possible, must lessen the number of the path 
cords. A pressure signal is inputted into a path cord through an accommodation transformer, the secondary of 
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the accommodation transformer corresponds to the tire part to rotate, and a primary side corresponds to the 
adjoining stationary tire part. A current is supplied to the time amount set up beforehand by only one path cord, 
and a measurement signal is transmitted to it by the same line. In order to transmit the brake temperature of a 
further predetermined wheel in addition to inflation pressure, a temperature signal must be transmitted through 
the "mistaken" path cord which is not an operating state at the event. A temperature signal is matched with the 
wheel which would be in operating state then exactly with multiplexer equipment through this "mistaken" path 
cord. This well-known system does not carry out remote transmission of the signal. Moreover, it is received from 
some wheels and the problem which chooses one signal from two or more pressure signals simultaneously 
supplied to one receiving means is not produced. 

[0007] Reference DE-A No. 420591 1 [ one to ] is indicating the equipment for the pneumatic pressure 
monitoring of the car wheel equipped with a pneumatic tire. A signal is transmitted to a central receiver from 
each rotating wheel by the remote transmitting approach, for example. The special identification code which 
shows the wheel to which a pressure signal corresponds is added. The receiving set has memory and the 
identification code of each wheel is memorized by memory. A specific wheel is determined by the identity of the 
identification code which remote transmission was carried out and was received, and the memorized 
identification code. A multiplexer circuit is not described into reference in connection with a well-known 
receiver. 
[0008] 

[Problem(s) to be Solved by the Invention] The object of this invention is the inflation pressure monitoring 
apparatus of an above-mentioned type, and a certain specific wheel which sent the radio signal constitutes the 
receiver and a certain radio signal from assessment equipment made to correspond to high-reliability simply, and 
it is in the place which offers the inflation pressure monitoring apparatus which the operator of a car can 
recognize about the measured value and warning corresponding to a right wheel location. 

[0009] Moreover, the object of this invention is also in the place which raises the transmitting dependability of 
the above-mentioned inflation pressure monitoring apparatus as much as possible by carrying out multi-pass 
reception with at least four receiving antennas. 

[0010] Furthermore, the object of this invention is also in the multi-pass receiver constituted simply for the 
above-mentioned inflation pressure monitoring apparatus, and ****** which offers 4-fold receiver or 5-fold 
receiver especially. 
[0011] 

[Means for Solving the Problem] the inflation pressure monitoring apparatus for the car which has two or more 
wheels which this invention equipped with the pneumatic tire — it is - signal generation equipment; which gives 
the pneumatic pressure in the pneumatic tire, the electric pressure signal corresponding to [ sense tire 
temperature additionally and ] said pneumatic pressure, and the electric temperature signal corresponding to 
[ when it corresponds ] said tire temperature in each wheel 

- Each receiving antenna which adjoined each corresponding wheel and was applied to the structure of a car 
fixed (A, B, C...N); 

- A transmitting means to generate at least the radio signal which consists of a control signal corresponding to 
said electric pressure signal, and a control signal corresponding to [ when it corresponds ] said electric 
temperature signal in order to carry out remote transmission to said each receiving antenna in each wheel; 

- the inflation-pressure monitoring apparatus which is a central assessment means for evaluating said radio 
signal in said car, and consists of central assessment means [ for giving the information about the situation of 
each tire to the operator of said car ]; — it is - what is connected through a path cord (a, b, c...n) with all said 
receiving antennas (A, B, C...N) respectively separate from the single receiving means combined with said central 
assessment equipment — it is — ; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving means the 
receiving antenna with which many [ one selected receiving antenna or ] were chosen for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and sorts out the 
specific receiving antenna which gives the maximum of the radio field intensity of the radio signal received 
between said specific time intervals.; 

- It is the inflation pressure monitoring apparatus which is what becomes that a central assessment means 
matched with the specific wheel which adjoined said specific receiving antenna which gives the maximum of the 
radio field intensity of the radio signal received between said specific time intervals in the specific radio signal, 
and has been arranged in this way. 
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[0012] moreover, the multi-pass receiver with which this invention is used for the above-mentioned inflation 
pressure monitoring apparatus — especially — 4-fold receiving means or 5-fold receiving means — it is - from 
two or more receiving antennas (A, B f C...N) which adjoin each transit wheel at least, are arranged fixed at the 
structure of a car, and correspond to each specific wheel, respectively — becoming — ; 

- Said all receiving antennas (A, B, C...N) are connected through the path cord (a, b, c.n) respectively separate 
from a single receiving means.; 

- Said receiving means consists of a multiplexer circuit which has connected with said receiving means the 
receiving antenna with which many [ one selected receiving antenna or ] were chosen for every time interval.; 

- Further, said receiving means senses the radio field intensity of each specific radio signal, and sorts out the 
specific receiving antenna which gives the maximum of the radio field intensity of the radio signal received 
between said specific time intervals.; 

- It is the multi-pass receiver which is that which makes it possible to match with the specific wheel which said 
central assessment means adjoined said specific receiving antenna which gives the maximum of the radio field 
intensity of the radio signal received between said specific time intervals in the specific radio signal, and has 
been arranged in this way. 

[0013] The inflation pressure monitoring apparatus in this invention needs only one receiving means regardless 
of the number of the receiving antennas in a car. Even if it is the automobile which has four transit wheels, 
therefore is the case where it has four receiving antennas which adjoined each wheel and have been arranged at 
the structure of an automobile, only only one receiving means is required. Therefore, three receiving sets can be 
saved compared with the well-known inflation pressure monitoring apparatus in the DE-C No. 3930479 [ two to ] 
reference mentioned above. Furthermore, this invention makes it possible to match a certain radio signal with 
the specific wheel which transmitted the radio signal with high— reliability by the multiplexer circuit. 
[0014] After sorting out the receiving antenna which is in the time interval of a certain radio signal, and gives the 
maximum of radio field intensity, many receiving antennas or multi-pass reception which converts all receiving 
antennas into the receive mode preferably, and secures the high-reliability of transmission for the control signal 
of the above-mentioned radio signal by [ many ] receiving with all receiving antennas preferably can be carried 
out. Matching with many radio signals and one corresponding wheel location can improve the hit dependability of 
matching in the radio signal which follows it from a radio signal by being equalized in long time amount rather 
than it consists of some radio signals which a certain specific wheel follows at least. 
[0015] Furthermore, in the gestalt of desirable operation of this invention, a multi-pass receiving means 
constituted simply by which the high transmitting dependability of the above-mentioned inflation pressure 
monitoring apparatus is securable can be offered. 
[0016] 

[Embodiment of the Invention] The inflation pressure monitoring apparatus of this invention is explained further 
below at a detail. This invention relates mainly to the means and equipment of a receiving side of a car. Well- 
known equipment can be used about the equipment of transmitting sides, such as signal generation equipment by 
the side of a wheel, and a sending set. The equipment of such a transmitting side can be installed in a tire valve 
given in reference DE-C No. 3930479 [ two to ], or DE-C No. 4303583 [ two to ]. 

[0017] Moreover, the equipment of such a transmitting side can be installed in the valve cap with which the bulb 
tube of a well-known automobile tire valve given in reference DE-C No. 3930480 [ two to ] or DE-C No. 
4303591 [ two to ] is equipped at a screwed type. Furthermore, the equipment of such a transmitting side may 
be fixed to the wheel rim of an automobile tire as indicated by other reference. In the rotating wheel of an 
automobile, by the control signal which shows the actual inflation pressure force especially, and request, I hear 
that the equipment of such a transmitting side generates the radio signal of the RF-signal format which consists 
of a control signal which shows tire temperature additionally [ when it corresponds ], and an important thing has 
it the most important actual condition data of a pneumatic tire, and at least here. 

[0018] typical — as the above-mentioned radio signal — a mega hertz (MHz) band — for example, 200MHz or 
more, frequency (about 433MHz or about 900MHz) of a modulation RF signal is suitable, and preferably usable. 
Furthermore, preferably, the data transmitted in remote transmission exist in the form of digital data, and make 
possible the amplitude modulation or the frequency modulation of a carrier frequency about the above- 
mentioned digital data again. A desirable radio signal consists of an about 60-80-bit digital format. Such a radio 
signal becomes an alignment code, i.e., an about 8-16-bit signal, and identification code, i.e., a type target, from a 
32 bits signal, an about 4-16-bit control signal, and a check digit. Typically, transmission of the radio signal of 
the above-mentioned type takes the time amount of several mm second from a divisor microsecond. As a 
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transmitting means which can be used preferably, the radio signal which consists of about 80 bits can be 
transmitted by about 5 mses. 

[0019] One receiving antenna corresponds to each wheel which has a transmitting means according to individual. 
This receiving antenna adjoins the wheel concerned and is installed fixed in the structure of an automobile, for 
example, the corresponding wheel case, etc. This receiving antenna is optimized by the well-known approach, in 
order to receive the RF signal of the above-mentioned wheel by the electronic means. The recovery and decode 
of a signal which were received are performed by a receiving means and the assessment means. Preferably, the 
above-mentioned receiving means is designed so that the sensibility may be abbreviation minus 100 - minus 
120dB. 

[0020] The above-mentioned receiving means and the above-mentioned assessment means can be carried in a 
part for the center section of an automobile. This receiving means and an assessment means are combined, it is 
good also as one single unit, and has a control unit or assessment equipment of a microprocessor format with 
the receiver in this case, and the above-mentioned control unit and/or the above-mentioned microprocessor 
consist of many switching devices (decode) and logical elements. Furthermore, these switching devices include 
the multiplexer circuit. This unit can be carried in the trunk of an automobile. This unit is connected to the 
interface of an instrument panel or a mounted computer by the path cord for signal transmissions. As other 
approaches, one single receiving means may be prepared and you may connect by the assessment equipment 
and the path cord in the place which left this spatially. 

[0021] According to the essential description of this invention, all receiving antennas are combined only with one 
single receiving means. The path cord according to individual connects each receiving antenna (henceforth an 
"antenna"), and the above-mentioned receiving means. According to arrangement of the central unit which 
constitutes a receiving means or the above-mentioned receiving means, these path cords may be different die 
length, and the signal by which harness ****** is carried out in a path cord in this case produces attenuation 
which corresponds and is different. In such a case, the measured radio field intensity is estimated in addition (for 
example, microprocessor), and compensates such attenuation originating in equipment. Typically, in the range of 
this invention, it is not necessary to install amplifier in from an antenna before a receiving means. 
[0022] It changes to each path cord and a means is inserted. Typically, the switching time for 1 or less 
microsecond is required. Therefore, a desirable change means consists of diode or a transistor. By the time- 
control multiplex mode, each change means connects a certain specific antenna to the above-mentioned 
receiving means by the multiplexer circuit, or (ON state) separates a certain specific antenna from the above- 
mentioned receiving means (OFF state). 

[0023] The multiplexer circuit is known by this contractor and it is not necessary to explain it to a detail here. 
Typically as an especially suitable multiplexer circuit for this invention, many of these switches are appropriately 
controlled including many switches and a control unit like a microprocessor. Unlike the usual multiplexer circuit 
or multiplexer switching board which maintains only only one switch per time interval to an ON state, in this 
invention, what can maintain many switch or all switches to an ON state between a certain specific time 
intervals can be used suitably. 

[0024] The radio field intensity given to each antenna is scanned and accumulated fundamentally, and there is a 
lot of possibility in the approach for sorting out one antenna which gives the maximum radio field intensity for 
every time interval. For this object, each antenna is controlled by the time-control multiplexer approach from a 
degree to a degree, the radio field intensity in each antenna is determined and saved, and the antenna which 
each other is compared and gives the maximum radio field intensity is determined. In this case, in this invention, 
it is not limited especially about the decision approach of an antenna of giving the maximum radio field intensity. 
[0025] Preferably, the addition approach by which two different antennas are simultaneously combined with one 
sum major node is applied. In this case, the so-called "diversity receiver" is formed, and a RF signal is caught in 
two different locations (antenna). In addition to the concrete operation of specification of a wheel, further, this 
approach has the profitableness which can secure high receiving dependability, also when a certain specific 
transmitter has been arranged to an antenna at nonconformity (attenuation of the electric wave by echo). 
[0026] In this case, the following operations are realized by the suitable assessment equipment, receiving means, 
and multiplexer circuit which have the microprocessor to which the sum major node was added. : - Each antenna 
is scanned one after another in the radio field intensity shown in a specific receiving antenna by the multiplexer 
circuit by the time-control multiplexer method, respectively.; 

- Supposing the radio field intensity which deserves being recorded is shown in a certain specific receiving 
antenna, this specific receiving antenna will be chosen.; 
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- A receiving means is connected to one of other remaining antennas, synchronizing with each data bit.; 

- In a sum major node, RF output from two receiving antennas supplied simultaneously is applied.; 

- It is determined which receiving antenna (A or B) gives the maximum radio field intensity by the comparison 
("A" and ("A+B")) of radio field intensity.; 

- A more powerful receiving antenna (A or B) has an ON state maintained as a selected receiving antenna in the 
following bit spacing.; 

- The above process is repeated about the remaining receiving antenna, and the specific receiving antenna 
which gives the maximum radio field intensity is sorted out eventually. 

[0027] Since a receive state is improved for every selection between each bit spacing by this approach, by it, a 
receiving means becomes possible [ approaching the maximum input signal without loss of a data bit ]. Once the 
strongest antenna is determined, the wheel corresponding to it will be evaluated further, and will be corrected 
until it reaches the last bit of a radio signal. Preferably, each radio signal consists of each wheel and 
characteristic identification code corresponding to that transmitting means additionally, and, thereby, can be 
additionally contributed to this assessment performed further. Therefore, whenever the possibility of incorrect 
assessment results in the following radio signal which follows it from one radio signal for every bit of a radio 
signal again, it decreases. Consequently, it becomes possible with very simple structure to match with the 
"transmitting wheel" which corresponds one radio signal by the minimum radio signal with advanced hit 
dependability with a small number of component. 

[0028] The approach of sorting out the antenna which gives the maximum radio field intensity mentioned above 
is applicable into a total of one persistence time of a radio signal. However, as for this sorting, it is desirable to 
perform only in the persistence time of the synchronizing signal of a radio signal. Such a synchronizing signal can 
be made into 8-16 bits in the initial phase of a radio signal, for example. This synchronizing signal does not 
include any data information about a control signal. Even if a number of bits of this synchronizing signal lose in a 
selection process, matching of a right wheel will be possible by evaluating the above-mentioned synchronizing 
signal. In this case, decode and assessment of a control signal are performed when a final response with a radio 
signal and a wheel is decided. 

[0029] Once matching with the wheel in which a certain specific radio signal and it originate is established 
eventually, in the gestalt of still more advantageous operation of this invention, all antennas will be especially 
connected to a receiving means simultaneously during decode of a control signal, and the period of assessment 
in the second half phase of this radio signal during the decode of the remaining part of this radio signal 
performed continuously preferably, and the period of assessment. This kind of a change and the control mode 
raise transmitting dependability intentionally. The loss of signal effectiveness in one antenna produced by the 
revolution of a wheel etc. is because it is compensated by one or normal reception of the same radio signal in 
other antennas beyond it. 

[0030] Therefore, it sets in the gestalt of desirable operation of this invention. Since a multiplexer circuit 
matches identification (sorting of the antenna of the maximum radio field intensity), and a certain specific radio 
signal with the wheel in which it originates in a predetermined time interval during reception of a radio signal 
Only one number limited [ which were limited and was single-switched ], for example, two switches, is set to a 
connection condition (ON state), and many switches while the control signal of the same radio signal is received 
at least after that or all switches are simultaneously set to a connection condition. 

[0031] For example, the change means or all the change means of a - many are converted into an ON state 
before receiving a radio signal.; 

- Convert a switch into 

3n OFF state one after another continuously in time amount until the antenna which it is 
especially, and evaluates the synchronizing signal and gives the strongest RF signal is determined after receiving 
a radio signal.; 

- While receiving the control signal of this radio signal continuously after an appropriate time, in order for many 
receiving antennas to attain multi-pass reception of this control signal, the multiplexer circuit which converts 
many switch or all switches into an ON state can be mentioned. 

[0032] In this case, while evaluating a synchronizing signal, it is the number of the antennas connected, and by 
the time the antenna of the maximum radio field intensity is determined, it will decrease continuously. 
[0033] In other changes and the control mode which are replaced with an above-mentioned thing A multiplexer 
circuit is set during transmission of the synchronizing signal of a certain specific radio signal. Only one single 
switch or a two free switch is converted into an ON state one after another. And the above-mentioned 
multiplexer circuit In order to attain multi-pass reception of this control signal by many antennas, many switch 
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or all switches are converted [ be / it / under / transmitting / of the control signal of that same radio signal 
following it / setting ] into an ON state. 

[0034] Drawing 1 shows the switching diagram of the multi-pass receiver construct in the gestalt of desirable 
operation of this invention. Although drawing 1 and the following examples explain this invention further, this 
invention is not limited to these. 

[0035] A receiving means and an assessment means consist of a construct shown in drawing 1 in the gestalt of 
desirable operation of this invention. In the case of the passenger car which consists of four transit wheels, four 
receiving-antenna A (1), B (2) and C (3), and N (4) are prepared. Path cord a (5), b (6), c (7), and n (8) result 
[ from each antenna of A, B, C, and N ] in sum major node S (13). Into each path cord a, b, and c and n, the 
transistor (19, 20, 21, 22) which acts as the diode which acts as a switch, or a switch is inserted. A receiving 
means and assessment equipment have the microcontroller (18) which equipped the input multiplexer circuit. 
[0036] It results in the path cords a, b, c, and n to which many control-line a (12), b' (11), c (10), and n' (9) 
correspond from the above-mentioned microcontroller, a corresponding switch is controlled, and one or the 
switch beyond it is converted into an OFF state or an ON state. Therefore, the above-mentioned microcontroller 
can record whether in the specific time interval with which antenna, it changes to sum major node S. The above- 
mentioned sum major node S is combined with the receiver (15) through the filter (14). 
[0037] The above-mentioned receiver also has the work which senses the radio field intensity it not only 
restores to a radio signal, but given to the above-mentioned sum major node S in a certain specific time interval. 
The above-mentioned radio field intensity is first determined by analog format, after that, is changed into a 
digital signal on the strength, and is inputted into a microcontroller by the analog-digital converter (16) for 
assessment. A control signal is also inputted into a microcontroller through a data signal line after a 
corresponding recovery, and it is evaluated. 
[0038] 

[Effect of the Invention] The inflation pressure monitoring apparatus of this invention is simply constituted from 
assessment equipment which makes a certain specific wheel which sent the radio signal correspond to high- 
reliability by the above-mentioned configuration in the single receiver and a certain radio signal, and the operator 
of a car can recognize it about the measured value and warning corresponding to a right wheel location by it. 
[0039] Moreover, the inflation pressure monitoring apparatus of this invention can raise transmitting 
dependability as much as possible by carrying out multi-pass reception with at least four receiving antennas. 
[0040] Furthermore, this invention can offer the multi-pass receiver constituted simply especially 4-fold 
receiver, or 5-fold receiver for the above-mentioned inflation pressure monitoring apparatus. 
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* NOTICES * 

apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An example of the switching diagram of the multi-pass receiver construct of this invention. 
[Description of Notations] 

I. 2.3.4. Antenna 

5. Path Cord a of Antenna A 

6. Path Cord B of Antenna B 

7. Path Cord C of Antenna C 

8. Path Cord N of Antenna N 

9. Control-Line a' corresponding to Path Cord A 

10. Control-Line N' corresponding to Path Cord B 

I I. Control-Line C corresponding to Path Cord C 

12. Control-Line N' corresponding to Path Cord N 

13. Sum Major Node 

14. Filter 

15. Receiver 

1 6. Analog-digital Converter 

17. Comparator 

18. Microcontroller 
19.20.21.22. Diode 
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